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Surgical Techniquessternotomy with left thoracotomy 19 days after TEVAR. The
patient has survived for 10 months since the operation
without any adverse events.
DISCUSSION
Recently, TEVAR has been applied to treat mycotic
aortic aneurysms to minimize the invasiveness of open sur-
gery, although placement of an endovascular graft in an in-
fected environment remains controversial.4 When the
infection persists after TEVAR, it is likely to lead to a sub-
sequent irremediable disaster. In such conditions, adjunct
procedures are necessary to eliminate the source of infec-
tion, and percutaneous drainage of an infected aneurysmal
sac is suggested as one of several potentially useful
interventions.
For high-risk patients, we propose the temporary use of
TEVAR,5 with or without the irrigation of the infected aneu-
rysmal sac, before open surgery, thus stabilizing the infec-
tion and allowing for a safer open reconstruction. In the
case of patient 2, we administered daily irrigation with
gentian violet solution through a drainage tube to help ster-
ilize the infected bed. The shielding offered by TEVAR al-
lowed us to insert a drainage tube safely into the infected
aneurysmal cavity; this method is certainly novel.
Gentian violet, a triphenylmethane dye, has a bactericidal
effect against Candida species, streptococci, and staphylo-
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Gentian violet has been used to treat skin infections, and
its application in the setting of prosthetic graft infection
was recently reported.3
The use of bridging TEVAR allowed us to effect an
improvement in the patient’s condition and to perform
the necessary drainage and irrigation of the aneurysmal
sac before open surgery. We therefore believe that a combi-
nation of bridging TEVAR and aneurysmal sac irrigation is
a superior alternative strategy for treating critically ill pa-
tients with mycotic thoracic aortic aneurysms relative to
the use of either single-stage open surgery or TEVAR
alone.
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a right minithoracotomyAntonio Lio, MD,a Michele Murzi, MD,a Marco Solinas, MD,a and Mattia Glauber, MD,b Massa and
Milan, ItalyTriple valve surgery (TVS) is still a challenge for surgeons
owing to the prolonged cardiopulmonary bypass and
myocardial ischemic times, with a reported operativemortality of 2.5% to 25%.1 Furthermore, patients undergo-
ing TVS usually have late stage disease, making them
vulnerable during surgery. Few data are available of the
treatment of TVS with a minimally invasive approach,
although the benefits of minimally invasive cardiac surgery
have been well recognized.2 We describe our experience
with 5 patients who underwent TVS through a right
minithoracotomy, with the aim of demonstrating the
technical feasibility of this type of surgery.
CLINICAL SUMMARY
From September 2008 to November 2012, 5 patients
were scheduled for TVS through a right minithoracotomy
at our institution. The 5 patients were all women (100%),gery c November 2014
TABLE 1. Patient characteristics
Pt no. Age (y) Sex
Logistic
EuroSCORE
Surgery
year
CPB time
(min)
Crossclamp
time (min)
Aortic
procedure
Mitral
procedure
Tricuspid
procedure
1 71 F 4.52 2008 228 160 Replacement Replacement Annuloplasty
2 75 F 8.34 2008 260 183 Replacement Annuloplasty Annuloplasty
3 53 F 2.08 2009 178 155 Replacement Replacement Annuloplasty
4 53 F 2.08 2011 155 118 Replacement Replacement Annuloplasty
5 64 F 15.78 2012 169 118 Replacement Annuloplasty Annuloplasty
Pt no., Patient number; CPB, cardiopulmonary bypass; F, female; EuroSCORE, European System for Cardiac Operative Risk Evaluation.
Surgical Techniqueswith a mean age of 63.2  10.1 years (range, 53-75).
The mean  standard deviation weight was 60.8  8.7
kg, and mean height was 159.8 6.0 cm. The mean logistic
EuroSCORE was 6.6  5.8 (Table 1).Surgical Management
An 8- to 10-cm incision was performed in the third
intercostal space, 2 to 4 cm from the sternal edge. After
the minithoracotomy, 2 ports were placed, 1 in the third
and 1 in the fifth to seventh intercostal space for video
assistance, cardiotomy vent, carbon monoxide insufflation,
and pericardial stay sutures. The pericardium was opened
3 to 4 cm to the phrenic nerve and held by stay sutures.
Cardiopulmonary bypass was established at 34C using
a cannula in the ascending aorta and a double-stage
venous return cannula into the right femoral vein. First,
using a Seldinger technique, a double-stage venous return
cannula (Sorin Biomedica, Saluggia, Italy) was placed
percutaneously into the right femoral vein, under the trans-
esophageal echocardiographic guidance, and advanced
into the superior vena cava. Next, arterial inflow was es-
tablished by central cannulation of the ascending aorta us-
ing the EasyFlow cannula (Sorin Biomedica; Figure 1).FIGURE 1. Surgeons’ view showing right anterolateral minithoracotomy
performed in the third intercostal space. The aortic cannula was placed
directly into the ascending aorta.
The Journal of Thoracic and CarSubsequently, the aorta was directly crossclamped with
a Cygnet flexible clamp (Novare Surgical Systems, Inc,
Cupertino, Calif) or a Cardiovision Glauber clamp (Sorin
Biomedica) designed so the handle is removed after clamp
insertion.
Anterograde cardioplegia was delivered as a single dose
of crystalloid solution. The aorta was opened transversely,
the native valve was inspected and excised, and pledgeted
sutures were passed through the annulus. Next, dissection
was performed in Sondergaard’s groove, and the mitral
valve was replaced or repaired. Subsequently, the aortic
valve was approached, the prosthesis was lowered, and
the sutures were knotted. Finally, the right atriotomy
was made, the tricuspid valve was exposed, and repair
was subsequently performed with an annuloplasty ring
(Figure 2).
Surgical Outcomes
Of the 5 patients, 2 died in-hospital, 1 of sepsis and 1 of
myocardial failure. Postoperatively, 2 patients developed
atrial fibrillation, and 1 required placement of a permanent
pacemaker for heart block. No cerebral stroke occurred. At
a median follow-up of 35 months (range, 0-67), no late
death had occurred and the freedom from reoperation was
100%.
DISCUSSION
TVS through a minithoracotomy is still an uncommon
practice. However, a conventional sternotomy approach
can significantly alter postoperative recovery, especially
in this group of fragile patients.
The minimally invasive thoracotomy approach could
have several potential advantages compared with median
sternotomy, including a quicker return to normal activity,
a shorter mechanical ventilation time, and less blood loss.
Moreover, the full sternotomy has been associated with a
greater risk of postoperative wound infection and
dehiscence than minithoracotomy; eradicating the risk of
deep sternal infection is of great value and has been
associated with a shorter length of hospital stay.
At our institution, particular attention has been paid to a
central aortic cannulation through the thoracotomy. Despite
the good results reported for both perfusion techniques,diovascular Surgery c Volume 148, Number 5 2425
FIGURE 2. Intraoperative view of mitral, aortic, and tricuspid valves. Note that the venous cannula in the right atrium does not prevent visualization of the
tricuspid valve.
Surgical Techniquessome retrospective studies have recently raised the
suspicion that the retrograde perfusion strategy during
minimally invasive cardiac surgery could be associated
with an increased risk of neurologic complications
compared with antegrade perfusion.3 The central aortic
cannulation performed in our series allowed the avoidance
of these complications.
Moreover, the different choice of valve replacement or
repair and the type of eventual valve prosthesis was similar
to those used in the median sternotomy operation.
Compared with TVS using conventional sternotomy, no2426 The Journal of Thoracic and Cardiovascular Sursignificant differences in the cardiopulmonary bypass
time (204 76 minutes vs 202 56 minutes in the sternot-
omy subgroup, P ¼ .57) or crossclamp time (146  50 mi-
nutes vs 149  39 minutes in the sternotomy subgroup,
P ¼ .51) were recorded.CONCLUSIONS
TVS with a minimally invasive approach and central
aortic cannulation could be another treatment option for
these high-risk patients.gery c November 2014
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1401-8.Novel technique for delayed sternal closure: Soft tissue
approximation with substernal bridgeCha Rajakaruna, MD,a Gladys M. Rodriguez, BS,a Bijoy G. Rajbanshi, MD,a
Bulat A. Ziganshin, MD,a,b and John A. Elefteriades, MD,a New Haven, Conn, and Kazan, RussiaDelayed sternal closure (DSC) is used when the approxima-
tion of the hemisterna after cardiac surgery leads to embar-
rassment of hemodynamics due to poor cardiac function of
a dilated heart or reperfusion myocardial edema after
prolonged ischemic time.1,2 DSC also can be used when
the chest is packed and left open for uncontrolled
hemorrhage or when continued access is required for
central mechanical circulatory support. DSC often is a
measure of last resort when all other maneuvers have
failed. DSC is used more frequently in the pediatric
population, but it can represent a lifesaving maneuver in
the adult population.
Most of the techniques described for DSC involve sutur-
ing the skin with a membrane with or without a stent hold-
ing the sternal edges apart and then covering the chest with
an adhesive airtight dressing.3,4
We describe a technique that over many years has been
used safely in our practice and offers substantial advan-
tages over other techniques described in the literature.
The technique reported has the advantage of complete
soft tissue closure, maintaining complete internal medias-
tinal sterility. In addition, the pericardial bridge protects
the heart from the sharp sternal edges. This closure can
be permanent if the overall situation so requires. Thisreview was covered by an approved institutional review
board protocol.SURGICALTECHNIQUE
We start by placing a pericardial bridge between the
nonapproximated sternal halves to prevent heart lacera-
tion against the sharp sternal edges (Figure 1). For this
purpose, we use a large (8 3 14 cm) bovine pericardial
patch (Synovis Surgical Innovation, St Paul, Minn),
which is sutured underneath each sternal edge with 3 to
5 interrupted mattress sutures (0 Ticron 75 cm on GS-
27 needle; Covidien, Mansfield, Mass; 88863190-61).
The patch is laid on the heart, and sutures are passed
from cardiac side to skin side in a mattress fashion along
the length of the pericardial patch. The needles are
brought out through the corresponding points of each
hemi-sternum and tied on the upper surface of the
bone, so that the patch lines the underside of the sternal
edges and bridges the gap as shown in Figure 1. Chest
tubes are left below the patch.
Next, the muscle and soft tissues overlying the sternum
are approximated fully in our usual 3-layer closure (0 Vicryl
to muscle and rectus fascia, 2-0 Vicryl to the subcutaneous
tissues, and 3-0 monofilament suture to skin) reinforced by
skin staples (Figure 2). We see little or no hemodynamic
embarrassment from approximation of the soft tissues. We
can always bring these soft tissues together adequately
without lateral mobilization. This soft tissue closure pro-
vides 3 complete, watertight layers isolating the medias-
tinum from the exterior.
Standard wound dressings are applied until the patient is
ready for definitive closure when clinically appropriate
(usually within a few days of the original operation). Defin-
itive closure is done by reopening, removing the pericardial
membrane, approximating the bone with wires, and closing
the soft tissues in 3 layers.diovascular Surgery c Volume 148, Number 5 2427
